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Abstract: We construct the Weyl multiplets of N = 2 conformal supergravity
in ve dimensions. We show that there exist two dierent versions of the Weyl
multiplet, which contain the same gauge elds but dier in the matter eld content:
the Standard Weyl multiplet and the Dilaton Weyl multiplet. At the linearized level
we obtain the transformation rules for the Dilaton Weyl multiplet by coupling it to
the multiplet of currents corresponding to an on-shell vector multiplet. We construct
the full non-linear transformation rules for both multiplets by gauging the D = 5
superconformal algebra F 2(4). We show that the Dilaton Weyl multiplet can also be
obtained by solving the equations of motion for an improved vector multiplet coupled
to the Standard Weyl multiplet.
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1. Introduction
Conformal supergravities have been constructed in various dimensions (for a review,
see [1]) but not yet in ve dimensions. The ve-dimensional case is of interest for
various reasons not least of all from a purely mathematical viewpoint since it is based






By using conformal tensor calculus, conformal supergravities form an elegant
way to construct general couplings of Poincare-supergravities to matter [2]. In the
ve-dimensional case these matter coupled supergravities have recently attracted
renewed attention due to the important role they play in the Randall{Sundrum (RS)
scenario [3, 4] and the AdS6=CFT5 [5, 6] and AdS5=CFT4 [7] correspondences.
The form of the scalar potential in ve-dimensional matter coupled supergravities
plays a crucial role in the possible supersymmetrisation of the RS-scenario. It turns
out that such a supersymmetrisation is non-trivial. With only vector multiplets and
no singular source insertions, a no-go theorem was established for smooth domain-
wall solutions [8, 9]. In view of this, general D = 5 supergravity/matter couplings
have been re-investigated [10], thereby generalizing the earlier results of [11, 12].
A modication of the theory allows solutions by inserting branes as singular inser-
tions [13]. The inclusion of hypermultiplets was rst considered in [14], where even
generalizations of [10] were considered. However, this description has not been proven
to be consistent. Hypermultiplets were also considered in [15, 16]. The mixing of
vector and hypermultiplets [17] seems to circumvent all obstructions, though no ex-
ample of a good smooth solution has been found. However, it has been shown also
in [17] that N = 2, D = 5 matter couplings to supergravity can give rise to more
general possibilities for renormalization group flows between conformal theories in
ultraviolet and infrared than those known for N = 8.
With all these developments, it is clear that it is important that there is an inde-
pendent derivation of the most general matter couplings derived in [10]. Moreover, it
has turned out in the past that superconformal constructions lead to insights in the
structure of matter couplings. A recent example is the insight in relations between
hyper-Ka¨hler cones and quaternionic manifolds, based on the study of superconfor-
mal invariant matter couplings with hypermultiplets [18]. For all these reasons a
superconformal construction of general matter couplings in N = 2, D = 5 is useful.
In this paper we take the rst step in this investigation by constructing the
N = 2, D = 5 conformal supergravity theory. In our construction we use the
methods developed rst for N = 1, D = 4 [19, 20]. They are based on gauging the
conformal superalgebra [21] which in our case is F 2(4).
The superconformal multiplet that contains all the (independent) gauge elds
of the superconformal algebra is called the Weyl multiplet. In general one needs
to include matter elds to have an equal number of bosons and fermions. We will
see that in ve dimensions there are two possible sets of matter elds one can add,
yielding two versions of the Weyl multiplet: the Standard Weyl multiplet and the
Dilaton Weyl multiplet. This result is similar to what was found for (1; 0) D = 6
conformal supergravity theory [22]. Also in that case, two versions were found: a
multiplet containing a dilaton and one without a dilaton.
In [5], the eld content and transformation rules for the Standard Weyl multi-






AdS6=CFT5 correspondence. The results, although not given in a manifestly super-
conformal notation, seem similar to ours. However, the full non-linear commutation
relations (see (4.3)) that we obtain were not given.
Another attempt was undertaken in [23] by reducing the known six-dimensional
result [22] to ve dimensions. The authors of [23] already gauge-xed some sym-
metries of the superconformal algebra during the reduction process in order to sim-
plify the matter multiplet coupling. In this way, they found a multiplet that is
larger than the Weyl multiplet that we will construct in this work, because they
do not aim to obtain superconformal symmetry in 5 dimensions. Our strategy is
to start from the basic building blocks of superconformal symmetry in 5 dimen-
sions.
We rst construct the conformal supercurrent multiplet that contains the energy{
momentum tensor of the D = 5 vector multiplet. This is non-trivial because the
D = 5 vector multiplet is not conformal. At rst sight this seems to prohibit the
construction of a conformal current multiplet, but we will show how the introduction
of a dilaton in the Weyl multiplet circumvents this obstacle. This is the origin of the
rst of our two versions of 32+32 Weyl multiplets. The other one is a straightforward
extension of the one known in 4 dimensions.
We have organized the paper such that a reader who is interested in the main
results for the multiplets, i.e. their content, transformation laws and the algebra that
they satisfy can nd everything in section 4. The rules found in this section will
be needed when one investigates matter couplings. However, this does not contain
all our results. The relation between the two versions is based on the use of the
(improved) vector multiplet, and this construction is also part of our main result.
This paper is organized as follows. In section 2, as the rst step in our procedure,
we construct the supercurrent multiplet that contains the energy-momentum tensor
of the N = 2, D = 5 vector multiplet. It turns out that this supercurrent multiplet
has 32 + 32 components.
The coupling of the supercurrent multiplet to the elds of conformal supergravity
leads to the linearized superconformal transformation rules for the 32+32 component
Dilaton Weyl multiplet. We show that there exists another version of the linearized
Weyl multiplet (the Standard Weyl multiplet) that contains the same gauge elds
as the Dilaton Weyl multiplet, but diers in the matter eld content. An important
dierence between the Standard and Dilaton Weyl multiplet is that the scalar eld
of the Standard Weyl multiplet has a non-zero mass dimension that cannot serve,
like the dilaton scalar eld of the Dilaton Weyl multiplet, as a compensator for scale
transformations.
In section 3 we derive the full non-linear transformation rules for both Weyl mul-
tiplets by gauging the D = 5 superconformal algebra F 2(4) following the notations
on real forms as in [24]. For the convenience of the reader we give the nal results






In section 5 we show that the Dilaton Weyl multiplet can be obtained by cou-
pling the Standard Weyl multiplet to an improved vector multiplet. This establishes
the precise connection between the two multiplets. We present our conclusions in
section 6.
We explain our notation and conventions in appendix A. The complete com-
mutation relations dening the D = 5 superconformal algebra F 2(4) are given in
appendix B. Finally, in appendix C we compare the 32 + 32 supercurrent multiplet
we construct in this paper with the 40 + 40 supercurrent multiplet constructed by
Howe and Lindstro¨m [25] some time ago. We show that their multiplet is reducible.
2. Linearized Weyl multiplets
In this section we obtain two linearized Weyl multiplets. After discussing the method
of the supercurrent (section 2.1) we will construct the currents of a rigid on-shell
vector multiplet (section 2.2), and dene a Weyl multiplet as the elds that couple
to the currents (section 2.3). The comparison with known Weyl multiplets in 4 and
6 dimensions, tells us that there is also another Weyl multiplet, and we point out
that it can be obtained from the rst one by redening some elds (section 2.4).
2.1 The current multiplet method
The multiplet of currents in a superconformal context has been discussed before in
the literature, e.g. the current multiplet corresponding to the N = 1, D = 4 [20],
the N = 2, D = 4 [26, 27] and the N = 4, D = 4 vector multiplets [28] and to the
(self-dual) (2; 0) D = 6 tensor multiplet [29].
After adding local improvement terms one obtains a supercurrent multiplet con-
taining an energy-momentum tensor µν = νµ and a supercurrent J
i





µJ iµ = γ
µJ iµ = 0 : (2.1)
These improved current multiplets were used in the past to construct the linearized
transformation rules for the Weyl multiplet1 since a traceless energy-momentum ten-
sor is equivalent to scale-invariance of the kinetic terms in the action.





is not scale invariant, i.e. the energy-momentum tensor is not traceless:









µν 6= 0 : (2.3)
Moreover, there do not exist gauge-invariant local improvement terms.
1The Weyl multiplets of (1; 0) D = 6 [22] were derived without the use of a current multiplet,






There is a remedy for this problem. Whenever there is a compensating scalar
eld present, i.e. a scalar with mass dimension zero but non-zero Weyl weight, then






This compensating scalar is called the dilaton. In general, there are three possible
origins for a dilaton coupling to a non-conformal matter multiplet: the dilaton is
part of
1. the matter multiplet itself (the multiplet is then called an ‘improved’ multiplet);
2. the conformal supergravity multiplet;
3. another matter multiplet.
The N = 2, D = 5 vector multiplet contains precisely such a scalar. We could
therefore use it to compensate the broken scale invariance of the kinetic terms. This
leads to the so-called improved vector multiplet. This is the rst possibility, that
will be further discussed in section 5.
The second possibility will be considered here (the third possibility is included for
completeness). This possibility thus occurs when the Weyl multiplet itself contains
a dilaton. We will see that there indeed exists a version of the Weyl multiplet
containing a dilaton. This version is called the Dilaton Weyl multiplet. It turns out
that there exists another version of the Weyl multiplet without a dilaton. This other
version will be called the Standard Weyl multiplet.
For matter multiplets having a traceless energy-momentum tensor, no compen-
sating scalar is needed. To see the dierence between the various cases it is instructive
to consider (1; 0) D = 6 conformal supergravity theory [22] which was constructed
without the supercurrent method. In that case, two versions were found: a multiplet
containing a dilaton and one without a dilaton. We expect that both versions can
be constructed using the supercurrent method: the one without a dilaton starting
from the conformal (1; 0) tensor multiplet (being a truncation of the (2; 0) case), and
the version containing the dilaton by starting from the non-conformal D = 6 vector
multiplet (which upon reduction should produce our results in D = 5).
Thus, the current multiplet needs to be improved only when coupled to the Stan-
dard Weyl multiplet. In the case of the Dilaton Weyl multiplet it is not necessary to
do so, since in that case the dilaton of the Weyl multiplet can be used to compensate
for the lack of scale invariance. In particular, the dilaton will couple directly to the
trace of the energy-momentum tensor.
When coupling to the Standard Weyl multiplet one needs to add non-local im-






Field Equation of motion SU(2) w # d.o.f.
Aµ @µF
µν = 0 1 0 3
 ¤ = 0 1 1 1
 i =@ i = 0 2 3=2 4
Table 1: The 4 + 4 on-shell abelian vector multiplet.
coming from the D = 10 vector multiplet [30]. In that case the non-local improve-
ment terms that were added, required the use of auxiliary elds satisfying dierential
constraints in order to make the transformation rules local.2
We did not analyse the addition of non-local counter terms. It would be interest-
ing to see if in this way a consistent coupling to the Standard Weyl multiplet can be
obtained. Instead, we will derive the linearized transformation rules for the Standard
Weyl multiplet via a eld redenition from those of the Dilaton Weyl multiplet.
2.2 Current multiplet of the N = 2, D = 5 vector multiplet
Our starting point is the on-shell D = 5 vector multiplet. Its eld content is given by
a massless vector Aµ, a symplectic Majorana spinor  
i in the fundamental of SU(2)
and a real scalar . See table 1 for additional information. Our conventions are
given in appendix A.






 =@ − 1
2
(@)2 : (2.5)














i  ; (2.6)
as well as under the standard gauge transformation
ΛAµ = @µ : (2.7)
The various symmetries of the lagrangian (2.5) lead to a number of Noether cur-
rents: the energy-momentum tensor µν , the supercurrent J
i
µ and the SU(2)-current
vijµ . The supersymmetry variations of these currents lead to a closed multiplet of
2Note also that in D = 10 the trace-part and the traceless part of the energy-momentum tensor
are not contained in the same multiplet which necessitates the addition of the non-local improvement






Current Noether SU(2) w # d.of.
(µν) @
µµν = 0 1 2 9
µ
µ 1 4 1
v
(ij)
µ @µvijµ = 0 3 2 12
aµ @
µaµ = 0 1 3 4
b[µν] @
µbµν = 0 1 2 6
J iµ @
µJ iµ = 0 2 5=2 24
 i  i γ  J i 2 7=2 8
Table 2: The 32 + 32 current multiplet. The trace µ
µ and the gamma-trace of J iµ form
separate currents, the latter is denoted by i.
32 + 32 degrees of freedom (see table 2). As discussed in the introduction, an un-
conventional feature, compared to the currents corresponding to a D = 4 vector
multiplet or a D = 6 tensor multiplet, is that the current multiplet cannot be im-
proved by local gauge-invariant terms, i.e. µ
µ 6= 0 and γµJ iµ 6= 0. It is convenient to
include these trace parts as separate currents since, as it turns out, they couple to
independent elds of the Weyl multiplet.
We nd the following expressions for the Noether currents and their supersym-
metric partners in terms of bilinears of the vector multiplet elds:
µν = −@µ@ν + 1
2
µν (@)







J iµ = −
1
4






















 i = i γ  J i = 1
4
γ  F i + 3
2







F 2 : (2.8)
From these expressions, using the Bianchi identities and equations of motion of the
vector multiplet elds, one can calculate the supersymmetry transformations of the




























µ = i 
(iJ j)µ ;




























i =ai − 1
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Note that we have added to the transformation rules for aµ and bµν terms that are
identically zero: the rst term at the r.h.s. contains the divergence of the supercurrent
and the last two terms are proportional to the combination (iγ J− ) which is zero.
Similarly, the second term in the variation of the supercurrent contains a term that
is proportional to the divergence of the SU(2) current.
The reason why we added these terms is that in this way we obtain below the
linearized Weyl multiplet in a conventional form. Alternatively, we could not have
added these terms and later have brought the Weyl multiplet into the same con-
ventional form by redening the Q-transformations via a eld-dependent S- and
SU(2)-transformation.
2.3 Linearized Dilaton Weyl multiplet
The linearized Q-supersymmetry transformations of the Weyl multiplet are deter-
mined by coupling every current to a eld, and demanding invariance of the corre-







µν + i  µJ




µν + i   + ’  µµ

: (2.10)
In table 3 we give some properties of the Weyl multiplets. In particular of the one
just derived, which we call the Dilaton Weyl multiplet3. A similar Weyl multiplet
containing a dilaton exists in D = 6 [22].
Using the supersymmetry rules for the current multiplet, we nd that the fol-
lowing transformations leave the action (2.10) invariant:






























3Note that the Dilaton Weyl multiplet contains a vector Aµ, a spinor  
i and a scalar  which, on
purpose, we have given the same names as the elds of the vector multiplet. The reason for doing
so will become clear in section 5 where we explain the connection between the two Weyl multiplets.
From now on, until section 5, we will be only dealing with the Weyl multiplets and not with the






Field # Gauge SU(2) w Field # Gauge SU(2) w
Elementary gauge elds Dependent gauge elds
eµ
a 9 P a 1 −1 ![ab]µ − M [ab] 1 0
bµ 0 D 1 0 fµ
a − Ka 1 1
V
(ij)
µ 12 SU(2) 3 0
 iµ 24 Q
i
α 2 −1=2 iµ − Siα 2 1=2
Dilaton Weyl multiplet Standard Weyl multiplet
Aµ 4 Aµ = @µ 1 0 T[ab] 10 1 1
B[µν] 6 Bµν = 2@[µν] 1 0
’ 1 1 1 D 1 1 2
 i 8 2 3=2 i 8 2 3=2
Table 3: Fields of the Weyl multiplets, and their roles. The upper half contains the elds
that are present in all versions. They are the gauge elds of the superconformal algebra
(see section 3). The elds at the right-hand side of the upper half are dependent elds,
and are not visible in the linearized theories. The symbol # indicates the o-shell degrees
of freedom. The gauge degrees of freedom corresponding to the gauge invariances of the
right half are subtracted from the elds at the left on the same row. In the lower half
are the extra matter elds that appear in the two versions of the Weyl multiplet. In the
left half are those of the Dilaton Weyl multiplet, at the right are those of the Standard
Weyl multiplet. We also indicated the (generalized) gauge symmetries of the elds Aµ and
Bµν . (The linearized elds, corresponding to eµ



























i  ; (2.11)
where we have dened
Fµν = 2@[µAν]; Hµνλ = 3@[µBνλ];  µν = 2@[µ ν] : (2.12)
2.4 Linearized Standard Weyl multiplet
It turns out that there exists a second formulation of the Weyl multiplet in which
the elds Aµ and Bµν are replaced by an anti-symmetric tensor Tab and where also






if we compare it with the Weyl multiplets of the D = 4 and D = 6 theories with 8
supercharges. This can be seen in table 4.
This second Weyl multiplet is called the
Field d = 4 d = 5 d = 6
eµ
a 5 9 14
bµ 0 0 0
!µ
ab − − −
fµ
a − − −
Vµi
j 9 12 15
Aµ 3 − −
 µ
i 16 24 32
µ
i − − −
Tab; T
−
abc 6 10 10
D 1 1 1
i 8 8 8
TOTAL 24 + 24 32 + 32 40 + 40
Table 4: Number of components in
the elds of the Standard Weyl mul-
tiplet. The dependent elds have no
number. The eld T is a two rank
tensor in 4 dimensions and a self-dual
three rank tensor in 6 dimensions. In
5 dimensions we can choose between
a two-rank or a three-rank tensor as
these are dual to each other.
Standard Weyl multiplet. More information
about the component elds can be found in ta-
ble 3. The Standard Weyl multiplet cannot be
obtained from the same current multiplet pro-
cedure we applied to get the Dilaton Weyl mul-
tiplet, unless we would consider an ‘improved’
current multiplet. The reason is that the Stan-
dard Weyl multiplet contains no dilaton scalar
with a zero mass dimension that can be used
as a compensating scalar. Therefore it can not
dene a conformal coupling to a non-improved
current multiplet.
In 5 dimensions the full superconformal al-
gebra cannot be realized on a matter multiplet
without ‘improvement’ by a dilaton. In sec-
tion 5 we will explain how the two Weyl multi-
plets can be related to each other via the cou-
pling of the Standard Weyl multiplet to an im-
proved vector multiplet.
The connection between the two versions
of the Weyl multiplet at the linearized level is
given by algebraic relations. First of all we de-
note some particular terms in the transforma-
tions of  iµ and V
ij
µ by Tab and 
i. Then we
compute the variations of these expressions under supersymmetry, nding one more



























The resulting supersymmetry transformations are those of what we call the linearized
Standard Weyl multiplet. They are given by













Generators Pa Mab D Ka Uij Qαi Sαi
Fields eµ
a !abµ bµ fµ





















































i γ  T −=@ i + 1
32
i =@γ  Ti ;
QD = =@ ; (2.14)
where we have dened
V ijµν = 2@[µV
ij
ν] : (2.15)
This concludes our discussion of the linearized Weyl multiplets.
3. Gauging the superconformal algebra
We now proceed with the construction of the full Weyl multiplets, of which we have
shown so far the linearized structure. We apply the methods developed rst forN = 1
in 4 dimensions [20]. They are based on gauging the conformal superalgebra [21],
which, in our case, is F 2(4). The commutation relations dening the F 2(4) algebra
are given in appendix B. We rst discuss the general method, and then apply this
to construct the full (non-linear) Weyl multiplets for both versions that we found
at the linearized level in section 2. For clarity, we have collected the nal results in
section 4.
3.1 The gauge elds and their curvatures
The D = 5 conformal supergravity theory is based on the superconformal algebra
F 2(4) whose generators are those in table 5, where a; b; : : : are Lorentz indices,  is a
spinor index and i = 1; 2 is an SU(2) index. Mab and Pa are the Poincare generators,
Ka is the special conformal transformation, D the dilatation, Qiα and Siα are the
supersymmetry and the special supersymmetry generators, respectively, which are
symplectic Majorana spinors, 8 real components in total. Finally, U ij = U ji are the
SU(2) generators. For more details on the F 2(4) algebra and the rigid superconformal
transformations, see [24]. The commutation relations of the generators are given in
appendix B.
As a rst step we assign to every generator of the superconformal algebra a gauge
eld. These gauge elds and the names of the corresponding gauge parameters are






The transformations are generated by operators according to
 = aPa + 
abMab + DD + 
a
KK
a + ijUij + i Q+ i S : (3.1)
The i factors in the last two terms appear due to the reality properties, as explained
in appendix A.
We can read o the transformation rules for the gauge elds from the alge-
bra (B.1) using the general rules for gauge theories. We nd
eµ









i γab µ ;






i  µ ;
fµ




V ijµ = @µ






i (i j)µ ;










µ − ij jµ− i eaµγai ; (3.2)










µ − ijjµ − i aKγa iµ + i faµγai ;
where Dµ is the covariant derivative with respect to dilatations, Lorentz rotations
and SU(2) transformations:
Dµa = @µa + bµa + !µabb ;
Dµab = @µab + 2!µc[ab]c ;
DµaK = @µaK − bµaK + !µabKb ;







i − V ijµ j ;







i − V ijµ j : (3.3)
Using the commutator expressions (B.1) we obtain the following expressions for the
curvatures (terms proportional to vielbeins are underlined for later use):













b] + i [µγ
ab ν] ;
Rµν(D) = 2@[µbν] − 4f[µaeν]a− i [µ ν] ;







ij(V ) = 2@[µVν]















ν] + b[µ 
i










ν] − b[µiν] − 2V[µijν] j − 2 i γa i[µfν]a :
Since the transformation laws given above satisfy the F 2(4) superalgebra, we
have a gauge theory of F 2(4), but we do not have a gauge theory of dieomorphisms
of spacetime. This can only be realized if we take the spin connection as a composite
eld that depends on the vielbein. So far, we have it as an independent eld.4
Furthermore, we see that the number of bosonic and fermionic degrees of freedom
do not match. The gauge elds together have 96 + 64 degrees of freedom. There-
fore, we can not have a supersymmetric theory with invertible general coordinate
transformations generated by the square of supersymmetry operations.
3.2 Constraints and their solutions
The solution to the problems described above is well known. In order to convert
the P -gauge transformations into general coordinate transformations and to obtain
irreducibility we need to impose curvature constraints and we have to introduce extra
matter elds in the multiplet.
The constraints will dene some gauge elds as dependent elds. The extra
matter elds will also change the transformations of the gauge elds. In fact, we will
have for the transformation (apart from the general coordinate transformations) of







where we use the index I to denote all gauge transformations apart from general
coordinate transformations, and an index A includes the translations.
The last term depends on the matter elds, and its explicit form has to be
determined below. But also the second term has contributions from matter elds.
This is due to the fact that the structure ‘functions’ of the nal algebra fIJ
K are
modied from those of the F 2(4) algebra which was used for (3.2). These extra terms
lead also to modied curvatures
bRµνI = 2@[µhν]I + hνBhµAfABI − 2h[µJMν]J I : (3.6)
The commutator of two supersymmetry-transformations will also change. In
particular we will nd transformations with eld-dependent parameters. They can
4One might think that the eld equations can determine the spin connection as a dependent
gauge eld. This can indeed be done for the spin connection, but it is not known how to generalize







be conveniently written as so-called covariant general coordinate transformations
which are dened as
cgct() = gct()− I(µhµI) ; (3.7)
namely a combination of general coordinate transformations and all the other trans-
formations whose parameter I is replaced by µhµ
I . This takes a simpler form on
elds of various types:
cgct()eµ





µ = −ν bRµνI − νhJµMνJ I − νhJµeaνfaJ I ;
cgct() = 
µDµ : (3.8)
The last terms for Bµν are similar to the M-term for usual gauge elds in the second
line. The last line holds for all covariant matter elds, including their covariant
derivatives Da, or covariant curvature tensors after changing the indices to local
Lorentz indices.
We will consider the fu¨nfbein as an invertible eld. Then some of the curvatures
in (3.4) are linear in some gauge elds. This is shown by the underlined terms in (3.4).
Therefore, we can impose constraints on these curvatures that are solvable for these
gauge elds. Such constraints are called conventional constraints, and imposing them
reduces the Weyl multiplet, such that we get closer to an irreducible multiplet. The
conventional constraints are5
Rµν
a(P ) = 0 (50) ;
eνb bRµνab(M) = 0 (25) ;
γµ bRµνi(Q) = 0 (40) : (3.9)
In brackets we denoted the number of restrictions each constraint imposes. These
constraints are similar to those for other Weyl multiplets in 4 dimensions with N =
1 [19, 21], N = 2 [31] or N = 4 [28], or in 6 dimensions for the (1; 0) [22] or (2; 0) [29]
Weyl multiplets.
In general one can add extra terms to the constraints (3.9), which just amount to
redenitions of the composite elds. By choosing suitable terms simplications were
obtained in 4 and 6 dimensions. In this case one could e.g. add a term TµaT
ab to the
second constraint rendering all the constraints invariant under S-supersymmetry, but
in 5 dimensions this turns out to be impossible. Therefore we keep the constraints
as written above.
Due to these constraints the elds !µ
ab, fµ
a and iµ are no longer independent,
but can be expressed in terms of the other elds. In order to write down the explicit






solutions of these constraints, it is useful to extract the terms which have been
underlined in (3.4). We dene bR0 as the curvatures without these terms. Formally,
bR0µνI = bRµνI + 2hJ[µeaν]faJ I ; (3.10)
where faJ
I are the structure constants in the F 2(4) algebra that dene commuta-





ν] − eν[aeb]σeµc@νe cσ + 2e [aµ bb] −
1
2














aR ; Rµν  bR0 abµρ (M)eaρeνb ; R  Rµµ : (3.11)
The constraints imply through Bianchi identities further relations between the cur-
vatures. The Bianchi identities for R(P ) imply
Rµν = Rνµ ; e[µa bRνρ](D) = bR[µνρ]a(M) ; bRµν(D) = 0 : (3.12)
3.3 Adding matter elds
After imposing the constraints we are left with 21 bosonic and 24 fermionic degrees
of freedom. The independent elds are those in the left upper part of table 3. These
have to be completed with matter elds to obtain the full Weyl multiplet. We have
already seen that there are two possibilities for a D = 5 Weyl multiplet with each
32 + 32 degrees of freedom.
These are obtained by adding either the left lower corner or right lower corner
of table 3. To obtain all the extra transformations we imposed the superconformal
algebra, but at the same time allowing modications of the algebra by eld-dependent
quantities. The techniques are the same as already used in 4 and 6 dimensions
in [31, 28], and were described in detail in [22].
For the elds in the upper left corner, we now have to specify the extra partsM
in (3.5). This will in fact only apply to Q-supersymmetry. The other transformations
are as in (3.2). The extra terms we can read already from the linearized rules in (2.11)












i (ij)µ + i 










where Dµ is given in (3.3). The elds Tab and i, and a further eld D that appears
in their transformation laws (see below) are independent elds in the Standard Weyl
multiplet, but not in the DilatonWeyl multiplet. There, they are given by expressions
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1
16
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−1γ  T i + 1
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−2 bF 2 −
−1
8
−2  =D − 1
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−1 bFab + 1
4
i −2  γab 

T ab ; (3.14)
where the conformal d’alembertian is dened by
¤c  DaDa =
(















and where the underlining indicates that these terms are dependent elds. We have
not substituted these terms in the expression for D for reasons of brevity.
The modicationM in (3.5) is the last term of the transformations of  iµ, V
ij
µ and
bµ. The second term in the transformation of V
ij
µ on the other hand is due to the fact
that the structure constants have become structure functions, and in particular there
appears a new T -dependent SU(2) transformation in the anti-commutator of two
supersymmetries. We will give the full new algebra in section 4. The transformation
rules for the matter elds6 of the Weyl multiplets are as follows. For the Standard




























γ  Ti ;
D =  =D− 5
3
i γ  T− i  : (3.16)
6As we have already seen, two of the extra elds in the Dilaton Weyl multiplet are actually
gauge elds, rather than matter elds. However, we use uniformly ‘matter elds’ for them in this






There are no explicit gauge elds here, as should be the case for ‘matter’, i.e. non-
gauge elds. These are all hidden in the covariant derivatives and covariant curva-








The last term represents thus a sum over all transformations except general coordi-
nate transformations, with parameters replaced by the corresponding gauge elds.
In practice, the Lorentz transformations and SU(2) transformations follow directly
from the index structure and lead to additions similar to those in (3.3). For the
Weyl transformations there is a term −w bµ, where w is the Weyl weight of the
eld that can be found in table 3, and then there remain the terms for Q and S
supersymmetry. There are no K transformations for any matter eld in this paper.
The covariant curvatures are given by the general rule (3.6), e.g.
bRµνi(Q) = Rµνi(Q) + 2 i γ  Tγ[µ iν] ;bRµνij(V ) = Rµνij(V )− 8  (i[µγν]j) − i  (i[µγ  T j)ν] ; (3.18)
where Rµν
i(Q) and Rµν
ij(V ) are those given in (3.4). Note that for bR(V ) there are
corrections from modied structure functions as well as from M-dependent terms.
Having all the matter eld dependence, we can obtain further consequences of the
curvature constraints. E.g. the Bianchi identity on bR(Q) gives:
γ  bR(S) = 16
3
T  bR(Q) ;
γµ bRµν(S) = 1
2
iDµ bRµν(Q) + 8
3
γνT  bR(Q) + 4γbT µb bRνµ(Q) ;
bRµν(S) = i =D bRµν(Q)− i γ[µDρ bRν]ρ(Q) + 16
3
γµνT  bR(Q)−
−16γbT ρbγ[µ bRν]ρ(Q) + 3γ  T bRµν(Q) +
+16T ρ[µ bRν]ρ(Q) : (3.19)
Given these transformation rules, we can calculate the transformations of the
dependent elds. Their transformation rules are now determined by their denition
due to the constraints. An equivalent way of expressing this is that their transfor-
mation rules are modied w.r.t. (3.2), due to the non-invariance of the constraints
under these transformations. We have chosen the constraints to be invariant un-
der all bosonic symmetries without modications. Therefore, only the Q- and S-
supersymmetries of the dependent elds are modied to get invariant constraints.





i γabµ − 1
2
i γab µ −











The rst line is the transformation as implied from the F 2(4) algebra, see (3.2). The
second line is due to the modication of the anti-commutator of two supersymmetries
by a T -dependent Lorentz rotation. Finally, the last line contains the terms that go
into the M of (3.5). We give here for iµ just the latter type of terms
























8γbTµb − γµγ  T

i : (3.21)
We will not need the transformations for the eld fµ
a, except the transformation of
fa
a under S, since this term appears in the conformal d’alembertian. We only give
its M-dependent S-transformation
Sfa
a = −5 i  : (3.22)
We also used the transformation of the following curvatures:













D[aγ  Tγb] − 1
3
D[aγb]γ  T −
− 1
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 bRabij(V ) = −3
2
i (i bRabj)(S)− 8(iγ[aDb]j) + i iγ  T bRabj)(Q) +
+8 i (iγ[aγ  Tγb]j) + 3
2
i (i bRabj)(Q) + 8 i (iγabj) :














i γµν + A[µ()Aν] ;
 i = −1
4
γ  bFi − 1
2
i =Di + γ  Ti − 1
4




i  : (3.24)
The gauge elds Aµ and Bµν have the additional symmetries
Aµ = @µ ;








Note that the dependence of the transformation rules for Aµ and Bµν on  µ and
Aµ signal new terms in the algebra of supersymmetries and U(1) transformations
7.
This algebra will be written in section 4. On the other hand, the F -term in Bµν
should be interpreted as anM term according to (3.5), and modies the eld strength
accordingly. This leads to the following eld strengths of these gauge elds
bFµν = 2@[µAν] + 1
2
i   [µ ν] −  [µγν] ;
bHµνρ = 3@[µBνρ] − 3
4
2  [µγν ρ] − 3
2




For the convenience of the reader we give their transformation rules:
 bFab = −1
2
i  bRab(Q)− γ[aDb] + i γ[aγ  Tγb] + i γab ;
 bHabc = −3
4








γ[aγ  Tγbc] − 3
2
γ[a bFbc] − 3
2
γabc : (3.27)
Finally, we give the Bianchi identities for these two curvatures
D[a bFbc] = 1
2
 γ[a bRbc](Q) ;
D[a bHbcd] = 3
4
bF[ab bFcd] : (3.28)
This nishes our discussion of the Standard and Dilaton Weyl multiplets. The
nal results for these multiplets have been collected in section 4. In the next section
we will explain the connection between the two multiplets.
4. Results for the two Weyl multiplets
For the convenience of the reader we collect in this section the essential results of
the previous sections, and give the supersymmetry algebra, which is modied by
eld-dependent terms. The transformation under dilatation is for each eld D =
wD, where the Weyl weight w can be found in table (3). The Lorentz, and SU(2)
transformations are evident from the index structure, and our normalizations can be
found in (3.2).
4.1 The Standard Weyl multiplet
The Q- and S-supersymmetry and K-transformation rules for the independent elds

















i (ij)µ + 4
(iγµ
j) + i (iγ  T j)µ +
3
2




























γ  Ti ;
D =  =D− 5
3




i µ − 2γµ+ 1
2
i  µ + 2Kµ : (4.1)
The covariant derivative Dµ is given in (3.3). For other covariant derivatives, see
the general rule (3.17), with more explanation below that equation. The covariant
curvatures bR(Q) and bR(V ) are given explicitly in (3.18). The expressions for the
dependent elds are given in (3.11), where the prime indicates the omission of the
underlined terms in (3.4).
4.2 The Dilaton Weyl multiplet
The Dilaton Weyl multiplet contains two extra gauge transformations: the gauge
transformations of Aµ with parameter  and those of Bµν with parameter µ. The










i (ij)µ + 4
(iγµ
j) + i (iγ  T j)µ +
3
2













iγµν + A[µ()Aν] + 2@[µν] − 1
2
Fµν ;
 i = −1
4
γ  bFi − 1
2
i =Di + γ  Ti − 1
4








i µ − 2γµ+ 1
2
i  µ + 2Kµ : (4.2)
The covariant curvature of Aµ and Bµν can be found in (3.26). The transformation
of the dependent elds and the curvatures have been given in the previous section.
We have underlined the elds Tab and 
i to indicate that they are not independent
elds but merely short-hand notations. The explicit expression for these elds in






4.3 Modied superconformal algebra
Finally, we present the ‘soft’ algebra that these Weyl multiplets realize. This is the
algebra that all matter multiplets will have to satisfy, apart from possibly additional
transformations under which the elds of the Weyl multiplets do not transform, and
possibly eld equations if these matter multiplets are on-shell.
The full commutator of two supersymmetry transformations is
[Q(1); Q(2)] = cgct(
µ
3 ) + M(
ab





K3) + U(1)(3) + B(3µ) : (4.3)
The covariant general coordinate transformations have been dened in (3.7). The
last two terms appear obviously only in the Dilaton Weyl multiplet formulation. The
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For the Q; S commutators we nd the following algebra:
[S(); Q()] = D(
1
2
i ) + M(
1
2
i γab) + U (−3
2
i (ij)) + K(
a
3K) ;
















The commutator of Q and U(1) transformations is given by













5. Connection between the Weyl multiplets
In the previous section we have shown that the Standard and Dilaton Weyl multiplets
can be related to each other by expressing the elds of the Standard Weyl multiplet
in terms of those of the Dilaton Weyl multiplet (see (3.14)). It is known that in
6 dimensions the coupling of an on-shell selfdual tensor multiplet to the D = 6
Standard Weyl multiplet leads to a D = 6 Dilaton Weyl multiplet [22]. Since in 5
dimensions a tensor multiplet is dual to a vector multiplet, it is natural to consider
the coupling of a vector multiplet to the Standard Weyl multiplet. Since the Standard
Weyl multiplet has no dilaton we must consider the improved vector multiplet. We
will take the vector multiplet o-shell to simplify the higher-order fermion terms.
5.1 The improved vector multiplet
We will rst consider the improved vector multiplet in a flat background, i.e. no cou-
pling to conformal supergravity. Our starting point is the lagrangian corresponding






 =@ − 1
2
(@)2 + Y ijYij : (5.1)






Y ij = −1
2
(i =@ j) ;
 i = −1
4
γ  Fi − 1
2




i  : (5.2)
The action has the wrong Weyl weight to be scale invariant. We therefore improve
it by multiplying all terms with the dilaton. This requires additional cubic terms in
the action to keep it invariant under supersymmetry. We thus obtain the lagrangian






  =@ − 1
2
(@)2 + Y ijYij −
−1
8
i  γ  F − 1
24
"µνλρσA
µF νλF ρσ − 1
2
i  i jYij : (5.3)
If we dene the following
Sij = 2Y ij − 1
2






Γi = i =@ i +
1
2
i =@ i − 1
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i  γba 

;
Gabc = @[aFbc] ; (5.4)
then the equations of motion and the Bianchi identity corresponding to this la-
grangian are given by
0 = Sij = Γi = C = Ha = Gabc : (5.5)
5.2 Coupling to the Standard Weyl multiplet
Next, we consider the coupling of the improved vector multiplet to the Standard Weyl
multiplet. The transformation rules for the elds of the o-shell vector multiplet can
be found by imposing the superconformal algebra (4.3). We thus nd the following
Q- and S-transformation rules:
Aµ = −1
2




Y ij = −1
2
(i =D j) +
1
2
i (iγ  T j) − 4 i(ij) + 1
2
i (i j) ;
 i = −1
4
γ  bFi − 1
2




i  ; (5.6)
where the covariant curvature is
bFµν = 2@[µAν] + 1
2
i   [µ ν] −  [µγν] : (5.7)
The supercovariant extension of the Bianchi identity reads
0 = Gabc = D[a bFbc] − 1
2
 γ[a bRbc](Q) : (5.8)
The rst term in the transformation of Aµ, reflected also in the curvature, signals
a modication of the supersymmetry algebra, as can be seen by comparing with the
general rule (3.5):







where the dots indicate all the terms present for the elds of the Standard Weyl
multiplet and where the last term is the gauge transformation of Aµ. This U(1) is
not part of the superconformal algebra and has no eect on the elds of the Standard







Our next goal is to nd the equations of motion for the improved vector multiplet.
These equations of motion should be an extension of the flat spacetime results given
in (5.4). One way to proceed is to rst nd the curved background extension of the
flat spacetime action dened by (5.3) and next derive the equations of motion from
this action. However, for our present purposes, it is sucient to nd the equations
of motion only.
We want to identify the spinor  i of the vector multiplet with the spinor  i of the
Dilaton Weyl multiplet. This is why we have given these two spinors the same name
in the rst place (see the footnote in subsection 2.3). Comparing the SU(2) triplet
term in the supersymmetry transformations of the two spinors, see (3.24) and (5.6),
we deduce that the constraint Sij does not get any corrections and we must have
Sij = 2Y ij − 1
2
i  i j : (5.10)
There are now two ways to proceed. One way is to make the transition to an on-
shell vector multiplet by using (5.10) to eliminate the auxiliary eld Y ij from the
transformation rules (5.6). The commutator of two supersymmetry transformations
would then only close modulo the equations of motion.
A more elegant way is to note that the equations of motion must transform into
each other. By varying (5.10) under (5.6) we nd
Sij = i (iΓj) ; (5.11)
where the supercovariant extension of Γi is now given by
Γi = i  =D i +
1
2
i =D i − 1
4
γ  bF i + Y ij j +
+2γ  T i − 82i : (5.12)




i =DSijj − 1
2
i γ Hi + 1
2
Ci − γ  TSijj ; (5.13)
where the supercovariant generalizations of (5.4) are given by
C = −1
4
bFab bF ab − 1
2




+ i  γ  T − 16 i  − 104
3
2TabT
ab + 8 bFabT ab − 42D ;
Ha = −1
8
"abcde bF bc bF de −Db

82Tba −  bFba − 1
4
i  γba 

: (5.14)
The supercovariant equations of motion and Bianchi identity are then given by






5.3 Solving the equations of motion
In 6 dimensions, the equations of motion for an on-shell tensor multiplet coupled
to the Standard Weyl multiplet can be used to eliminate the matter elds of the
latter in terms of the matter elds of the Dilaton Weyl multiplet. Precisely the same
happens here. First of all the equations of motion for Y ij can be used to eliminate
this auxiliary eld. Next, the equations of motion for  i and  can be used to solve
for the elds i and D, respectively. The expressions for these elds exactly coincide
with the ones we found in (3.14).
The solution for the matter eld Tab in terms of the elds of the Dilaton Weyl
multiplet is more subtle. It requires that we rst reinterpret the equation of motion
for the vector eld as the Bianchi identity for a two-form antisymmetric tensor gauge
eld Bµν . To be precise, we rewrite Ha = 0 from (5.14) as a Bianchi identity
D[a bHbcd] = 3
4
bF[ab bFcd] ; (5.16)
where the three-form curvature bHabc is dened by
−1
6
"abcde bHedc = 82Tab −  bFab − 1
4
i  γab : (5.17)
Note that the latter equation is just a rewriting of the relation (3.14) we found in
section 3.
The Bianchi identity (5.16) can be solved in terms of an antisymmetric two-
form gauge eld Bµν . The superconformal algebra (5.9) imposes that such a eld







i γµν + A[µ()Aν] : (5.18)
In addition one nds that the eld Bµν transforms under a U(1) and a vector gauge
transformation as follows
Bµν = 2@[µν] − 1
2
Fµν : (5.19)
Furthermore, the commutator of two Q-transformations picks up a vector gauge
transformation B for the eld Bµν :
[(1); (2)] = : : :+ U(1) (3) + B (3µ) ;
3 = −1
2





From the transformation rules (5.19) for Bµν it follows that the supercovariant eld
strength bHµνρ is given by
bHµνρ = 3@[µBνρ] − 3
4
2  [µγν ρ] − 3
2










Dimension D # d.o.f. Standard Weyl Dilaton Weyl
6 10 T+abc Bµν
5 10 Tab Aµ ; Bµν
4 6 Tab Aµ ; Bµ
Table 6: The two dierent formulations of the Weyl multiplet in D = 4; 5; 6.
We conclude that the connection between the Standard and Dilaton Weyl multi-
plets can be obtained by rst coupling an improved vector multiplet to the Standard
Weyl multiplet and, next, solving the equations of motion. To solve for the equation
of motion for the vector eld in terms of the matter eld Tab one must rst reinterpret
this equation of motion as the Bianchi identity for an antisymmetric two-form gauge
eld.
6. Conclusions
In this work we have taken the rst step in the superconformal tensor calculus by
constructing the Weyl multiplets for N = 2 conformal supergravity theory in 5
dimensions.
First, we have applied the standard current multiplet procedure to the case of
the D = 5 vector multiplet. An unconventional feature is that the corresponding
energy-momentum tensor is neither traceless nor improvable to a traceless current.
However, since one version of theWeyl multiplet contains a dilaton we could construct
this linearized 32 + 32 Dilaton Weyl multiplet from the current multiplet. We also
pointed out that there exists a second (‘Standard’) Weyl multiplet without a dilaton,
by comparing with similar Weyl multiplets in D = 4 and D = 6.
Next, we explained how the non-linear multiplets could be obtained by gauging
the superconformal algebra F 2(4). Finally, we discussed the relation between the two
Weyl multiplets. We showed that the coupling of the Standard Weyl multiplet to an
improved vector multiplet leads to the non-linear relation between the Standard and
Dilaton Weyl multiplets.
The fact that there exist two dierent versions of conformal supergravity has
been encountered before in 6 dimensions [22]. Table 6 suggests that the same feature
might also occur in 4 dimensions. It seems plausible that in this case the coupling of
a vector multiplet to the Standard Weyl multiplet will give a Dilaton Weyl multiplet
containing two vectors. It would be interesting to see whether the Dilaton Weyl
multiplet in 4 dimensions indeed exists, and how it can be used in matter couplings.
It is known, from the AdS/CFT correspondence, that there is a relation between
(1; 1), D = 6 gauged supergravity with 16 supercharges and the N = 2; D = 5
conformal supergravity with 8 supercharges. In fact, the precise relation between the






been given in [5]. The F (4)-gauged supergravity contains a massive antisymmetric
two-form tensor which, according to [5], corresponds to the Tab matter eld of the
Standard Weyl multiplet. It would be interesting to see whether the work of [5] can
be extended such that the F (4)-gauged supergravity theory also gives rise to the
Dilaton Weyl multiplet. One possibility is that, in order to achieve this, one should
rst replace the massive two-form of gauged supergravity by a massless one-form and
two-form gauge eld.
Finally, the results of this work will be our starting point for the construction
of general supergravity/matter couplings in 5 dimensions. We hope to report about
this in the nearby future.
Note added: A few days after we sent this paper to the bulletin board an inter-
esting paper appeared on conformal supergravity in ve dimensions [41] that has
some overlap with our work. The authors of [41] also discuss the two versions of the
Weyl multiplet. In addition they discuss the superconformal tensor calculus in ve
dimensions.
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A. Notations and Conventions
The metric is (−++++), and we use the following indices (spinor indices are always
omitted)
 0; : : : ; 4 local spacetime ;
a 0; : : : ; 4 tangent spacetime ;






The generators Uij of the R-symmetry group SU(2) are dened to be anti-
hermitian and symmetric, i.e.
(Ui
j) = −Uj i ; Uij = Uji : (A.2)
A symmetric traceless Ui
j corresponds to a symmetric U ij since we lower or raise
SU(2) indices using the "-symbol, in NW{SE convention:
X i = "ijXj ; Xi = X
j"ji ; "12 = −"21 = "12 = 1 : (A.3)
The actual value of " is here given as an example. It is in fact arbitrary as long as
it is antisymmetric, "ij = ("ij)
 and "jk"ik = ji.
The charge conjugation matrix C and Cγa are antisymmetric. The matrix C is
unitary and γa is hermitian apart from the timelike one, which is anti-hermitian.
The bar is the Majorana bar:
i = (i)TC : (A.4)
We dene the charge conjugation operation on spinors as
(i)C  −1B−1"ij(j) ; iC  (i)C = −1 (kB"ki ; (A.5)
where B = Cγ0, and  = 1 when one uses the convention that complex conjugation
does not interchange the order of spinors, or  =  i when it does. Symplectic
Majorana spinors satisfy  = C . Charge conjugation acts on gamma matrices as
(γa)
C = −γa, does not change the order of matrices, and works on matrices in SU(2)
space as MC = 2M
2. Complex conjugation can then be replaced by charge
conjugation, if for every bispinor one inserts a factor −1. Then, e.g. the expressions
iγµ
j ; i ii (A.6)
are real for symplectic Majorana spinors. For more details, see e.g. [24].
When the SU(2) indices on spinors are omitted, northwest-southeast contraction
is understood, e.g.
γ(n) = iγ(n) i ; (A.7)
where we have used the following notation
γ(n) = γa1an = γ[a1γa2    γan] : (A.8)
The anti-symmetrizations are always with unit strength. Changing the order of
spinors in a bilinear leads to the following signs
 (1)γ(n)




tn = −1 for n = 2; 3
tn = +1 for n = 0; 1
(A.9)
where the labels (1) and (2) denote any SU(2) representation.









iγab jγab ;  
[ij] = −1
2






When one multiplies three spinor doublets, one
d = 5 m = 1 m = 2
n = 0 5 −20
n = 1 −3 −4
n = 2 1 4
n = 3 1 4
Table 7: The coecients
cn,m in (A.17).
should be able to write the result in terms of (8 7
6)=3! = 56 independent structures. From analyzing the
representations, one can obtain that these are in the
(4; 2)+(4; 4)+(16; 2) representations of SO(5)SU(2).
They are
j 










The Levi{Civita tensor is real and satises
"a1...anb1...bp"
a1...anc1...cp = −n!p![c1[b1 : : : 
cp]
bp]
; "µνρστ = eeµae
ν
b    eτe"abcde : (A.12)













A  B = 1
(n− 5)!
~A  ~B ; (A.14)
where we have introduced the notation A  B that we use throughout the paper.
The product of all gamma matrices is proportional to the unit matrix in odd
dimensions. We use
γabcde = i "abcde : (A.15)
This implies that the dual of a (5 − n)-antisymmetric gamma matrix is the n-
antisymmetric gamma matrix given by
γa1...an =
1
(5− n)! i "a1...anb1...b5−nγ
b5−n...b1 : (A.16)
For convenience we will give a rule for calculating gamma-contractions like
γ(m)γ(n)γ(m) = cn,mγ(n) ; (A.17)
where the constants cn,m are given for the most frequently used cases in table 7.
B. The D = 5 superconformal algebra F 2(4)
There exist many varieties of superconformal algebras, when one allows for central






been constructed from those superconformal algebras8 that appear in the Nahm’s
classication [36]. In that classication appears one exceptional algebra, which is
F (4). The particular real form that we need here is denoted by F 2(4), see tables 5
and 6 in [24].
The commutation relations dening the F 2(4) algebra are given by
[Pa;Mbc] = a[bPc] ; [Ka;Mbc] = a[bKc] ;




= −2[a[cMb]d] ; [Pa; Kb] = 2(abD + 2Mab) ;
[Mab; Qiα] = −1
4






Qiα ; [D;Siα] = −1
2
Siα ;
[Ka; Qiα] = i (γaSi)α ; [Pa; Siα] = − i (γaQi)α ;
fQiα; Qjβg = −1
2
"ij(γ



















The rst six commutation relations dene the bosonic conformal algebra SO(5; 2).
C. The current multiplet of Howe-Lindstro¨m
The supercurrent in 5 dimensions has been discussed before in the literature [25, 37].
The authors of [25] found a 40 + 40 current multiplet that couples to a (32 + 32)
plus (8 + 8) reducible eld multiplet. It turns out that also the current multiplet
itself is reducible. More precisely, the 40+40 multiplet of [25] reduces to our 32+32
multiplet and an additional 8 + 8 multiplet.
The 40 + 40 multiplet has all the currents of the 32 + 32 multiplet in table 2,
except the current bµν . In addition it contains the currents which we present in
table 8.
The multiplet of [25] is generated by varying 2 under supersymmetry until
closure is reached and in this way it produces 40+ 40 components. In particular, we
nd that the transformations of the elds in table 8 are given by:










i γµvijµ j −
1
4
γ  ni ;







Current SU(2) w # d.o.f. Expression Redened w
c 1 2 1 2 bc 4
y(ij) 3 3 3 1
2
i  i j yij 3
n[µν] 1 1 10 Fµν +
1
8
i  γµν b[µν] + baµ 3
i 2 5=2 8  i bi 7=2
Table 8: The extra elds of the 40 + 40 current multiplet. The column \Redened"
indicates the currents after the eld redenitions (C.4). The eld nµν is not a Noether
current, but after the eld redenition (C.4) it gives the Noether currents b[µν] and baµ.
Qy





λ + @[µγν] : (C.1)
In addition the transformation of the supercurrent is also slightly changed w.r.t. (2.9)






















The 32 + 32 components now transform only among themselves according to (2.9).
To demonstrate full reducibility of the 40 + 40 multiplet we make the following eld
redenitions:
bc = µµ −¤c ;bi = i γ  J i − 2 i =@i ;
baµ = aµ − 2@νnνµ : (C.4)
Together with the eld yij these elds form an 8 + 8 multiplet, see table 8, trans-
















ν b : (C.5)
As one would suspect from the eld content, the 8+ 8 current multiplet (C.5) is
conjugate to the o-shell vector multiplet (5.2), in the same way as the 32+32 current
multiplet (2.9) is conjugate to the Dilaton Weyl multiplet (2.11). We expect that
this multiplet can be used as one of the compensating multiplets in the construction
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